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Understand congruence and similarity using physical models, transparencies, or geometry
software.

CCSS.Math.Content.8.G.A.1 Verify experimentally the properties of rotations,

reflections, and translations:

« CCSS.Math.Content.8.G.A.1a Lines are taken to lines, and line segments
to line segments of the same length.

« CCSS.Math.Content.8.G.A.1b Angles are taken to angles of the same
measure.

« CCSS.Math.Content.8.G.A.1c Parallel lines are taken to parallel lines.

CCSS.Math.Content.8.G.A.2 Understand that a two-dimensional figure is
congruent to another if the second can be obtained from the first by a sequence of
rotations, reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.

CCSS.Math.Content.8.G.A.3 Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional figures using coordinates.

CCSS.Math.Content.8.G.A.4 Understand that a two-dimensional figure 1s similar
to another if the second can be obtained from the first by a sequence of rotations,

reflections, translations, and dilations; given two similar two-dimensional figures,
describe a sequence that exhibits the similarity between them.

CCSS.Math.Content.8.G.A.5 Use informal arguments to establish facts about the
angle sum and exterior angle of triangles, about the angles created when parallel
lines are cut by a transversal, and the angle-angle criterion for similarity of
triangles. For example, arrange three copies of the same triangle so that the sum
of the three angles appears to form a line, and give an argument in terms of
transversals why this is so.
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Understand similarity in terms of similarity transformations

> CCSS.Math.Content. HSG-SRT.A.1 Verify experimentally the properties of
dilations given by a center and a scale factor:

« CCSS.Math.Content. HSG-SRT.A.la A dilation takes a line not
passing through the center of the dilation to a parallel line, and
leaves a line passing through the center unchanged.

« CCSS.Math.Content. HSG-SRT.A.1b The dilation of a line segment
is longer or shorter in the ratio given by the scale factor.

> CCSS.Math.Content. HSG-SRT.A.2 Given two figures, use the definition of
similarity in terms of similarity transformations to decide if they are
similar; explain using similarity transformations the meaning of similarity
for triangles as the equality of all corresponding pairs of angles and the
proportionality of all corresponding pairs of sides.

> CCSS.Math.Content. HSG-SRT.A.3 Use the properties of similarity
transformations to establish the AA criterion for two triangles to be similar.
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Common Core Math Practices

The CCSSM expects mathematiCally profiCient geometry
students to

* experiment,

* explain,

* prove,

* Visualize,

* uhderstand,

* derive, and

* trahslate

between representations.

gtudents are expected to demonstrate geometriC habits
Of mind, ahd be profiCient in the Standards of
MathematicCal Practice.

Nancy Norem Powell - http://GeometryGems.wikispaces.com



Transform-ReflectionsDone.notebook February 04, 2014

TryehSforynations

The first use of transformations dates bacCk
t0 the ancient (Greeks around the time of
Euclid. However, hot until Euler (ih 1776) did
anyone identify all the Kihds of
trahsformations in space that could Yield

Leonhard Euler

(1707-1783) congruent figures.

Tt is interesting that the 3-dimensional analysis of congruence
Was accomplished before the 2-dimensional. This iS probably
because the congruent objects seeh daily are 3-dimensional.
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6/75‘ /at/.o
reflections N

A trehsformation is @ Correspondence
between sets of points such that each
point in the image has exactly ohe
preimage point.

Nancy Norem Powell - http://GeometryGems.wikispaces.com



Transform-ReflectionsDone.notebook February 04, 2014

Why stuay trahsfornations?

* gtudying these Various trahsformations helps a person
t0 become more qware Of the movements of objects
SUCh as gears (whiCh rotate) and conveyer belts (whiCch
slide).

* More compliCated movements, such as those done by
robots, Cah be taken apart into their Componhent moves
ahd ahalyzed.

* Transformations also appear in musiC and help to show
some conhnhections between mathematiCs ahd music.

* Things like Cartoons, COmics, flip books, storyboards,
how-to bOOKS, ahd piCture instructions use
transformations to Show motion
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Reflection

"FLIP"

Nancy Norem Powell - http://GeometryGems.wikispaces.com




Transform-ReflectionsDone.notebook February 04, 2014

B%ﬁ eC‘th Definition: A reflection is a trahsSformation

SCLIOD of the plane in which each point is mapped
ONto itS reflection image over a line or plahe
Often Called a line Of reflection. The line Of reflection is
the perpendicular biseCtor Of the segment Cohhecting a
preimage with its reflection imasge.

Notation: rm(A) = A' Note:
TReflection of A over line m is A (Jse a lower Case r

as the notation for

Properties: Reflection preserves reflections.
* Collinearity,

* betweenne he upper case R.is
* di o used for rotations.
distahce, ahd

* anhgle measure

ahd has the Same orientation.
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Reflection
TO fihd an object's reflection, follow the direACtions below for each
cornher of the shape:
oA
1. Measure from the 1 \\
point to the mirror lihe . S
(ust hit the mirror Click o see

line at a right angle) the reflection

2. Measure the same

—”
- o — ”” B ‘:X
distance again on the C C
other side and placCe a
dot. line Of reflection
(Mirror) is Y-axis
3. Then connhect the
new dots, Creating the
triahgle ABRC'S
reflection!
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What are other ways of
finding a reflection?

A

examples

[
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Bank the ball off of two walls anhd make a hole-ih-one

wall 1

For more information on how to http://geometrygems.wikispaces.com/Geometry+Projects

make holes-in-one in mini golf:

Epossible soluﬂoﬂ
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Bank the ball Off of two walls ahd make a hole-in-one

Play the video....
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1. When banking off of certain walls, is
there more than one path to bank it of f
the walls in the same order? How do you

know?
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2. A farmer needs to run a pipeline from the river to both his

home and his barn (as pictured) o pump water from the river.

a) Where should he place the pump on the river to minimize the
distance/cost/materials for the pipeline?

b) Is there more than one place to put the pump?

c) How do you know it is the shortest... prove it!

d) If one cm on our drawing = 1.5 yard, how long does the pipe need to
be? -

=

Nancy Norem Powell - http://GeometryGems.wikispaces.com

16



Transform-ReflectionsDone.notebook

February 04, 2014

Nancy Norem Powell - http://GeometryGems.wikispaces.com

17



Transform-ReflectionsDone.notebook February 04, 2014

PROVE THISI The pipeline should be laid along the green line to
minimize the distance/cost/materials

Press Here for
Hint 1

Hint 1:

Hint 2. Press Here for
Hint 2

Nancy Norem Powell - http://GeometryGems.wikispaces.com



Transform-ReflectionsDone.notebook

February 04, 2014

Back to Mini Golf
3. It has been conjectured that the ball
that bounces off the walls and goes in the
hole follows the shortest path to thehole
hitting those walls.

a. True or false?

b. Prove your answer.
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Yy

TReflect over
the X-aXis

i:;;;e image
A (1, 6) (1,- 6)
B
C
D
E
F
G
H
1
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TRefleCt over

4

the Y-aXis
Point i:;gfge image
A
B
C
D (2, 6) (-1, 6)
E
F
G
H
1
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RefleCt over

Yy

the X =Y
Point ”1;;; image
A
B
C
D
E
F
G
H
1
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Summary

(Jse your nhotes from the |ast three
pages ahd comblete the Chart below!

aphsuers

Qrientation of the
Pre-image Imasge pre-image Vs. image?
(Ssame or opposite)
]
e 1 (% Y)
Mirror
}"EXES (x'l y)
el %, Y)
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Ghauk you...

Go forth and TRANSFORM the World!

Find the handouts, presentations in both SMART Board and .PDF
formats at:

ContacCt me at:

nancynpowell@gmail.com
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Geometry, 3rd Edition - The (Jhiversity of Chicago School [Vlath Project
by John Benson, Ray Klein, Matthew Miller, Catherine Capuzzi-Feuerstein, Michael Fletcher, GGeorge
Marino, Nancy Norem Powell, Natalie Jakucyh, and Zalman {Jsiskin. McGraw Hill/Wright Group, 2009.

Math on a Golf Hole - btth:{/geometrygems wikispaces.Com/Geometry+Projects

Learn how tO use reflections to find the paths Of a OIf ball to make a hole-in-one

Mini Golf — Scale Models. — Find these on this site:

*  PowerPoint: How to make a HOLE-in-Onhe

*  Download the project: Miniature GOIf Instructions ,
TeacCher Notes for Miniature GOIf [esson,

* 3 Practice Holes, and

*  If you want a SMART Notebook for your SMART Board for this |esson, download the SMART
Notebook file.
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Information

The foldable note sheets are meant to give students a place to summarize their findings and should ih ho
instance substitute for explorations and investigations that Will help students understand transformations/
reflections. Take time to do the activities in this file ahd add other activities that will enrich students'
understanding of tranhsformations/reflections.

A\ set Of foldable student hotes ahd samples Of teaCher ahswers are
included.

1. There are hotes for reflections, translations, rotations, and dilations. Each set is two pages.
If you are downloading the SMART Notebook file, you Cah easily edit them.

2. These notes are intended to be printed double sided and printed in color. If you print
them, print them so that they are landsCaped and flip on the short edge SO the front lins up
with the back. If you choose hot to print them ih Color, students Can easily add their own
Color to the hotes.

3. The notes should be cut out ahd folded oh the dotted lines. T will add pictures on

to ShOUJ you what these hotes |00k ike when they are folded.

Photos of teacher
copies, unhfolded
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Foldables to put into an
interaCtive hotepook
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Pre-image

ty

Mirror
X-aXis

(X, )

Mirror
y-aXis

(X, )

Mirror
Yy =X

(X, Y)
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